An extension of current audiometric techniques to frequencies greater than 8 kHz is highly desirable but difficult because of the large intersubject scatter in hearing threshold data at these frequencies. One of the main sources of scatter is the variation between subjects of size and shape of ear canal. This factor is examined by considering a model of an audiometric headphone mounted over the ear of a subject. The ear canal is treated in detail using a horn equation approach to calculate the pressure distribution along its length, given its exact geometry; the calculation can be repeated for different canal geometries with everything else (headphone, eardrum impedance) unchanged. Above 8 kHz the transformation from headphone input voltage to sound pressure at the eardrum is a function which depends on frequency, showing peaks at frequencies that depend critically on the choice of geometry. For a realistic range of ear canal lengths and shapes the eardrum pressure (and, hence, the apparent threshold) can vary by as much as 20 dB between subjects at a specific frequency, for the same input voltage. Conventional audiometric techniques must be modified considerably if they are to be applied above 8 
